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ABSTRACT

Background and Aim: One of the main aims of water resource planners and
managers is the estimation and prediction of groundwater quality parameters
to make managerial decisions. In this regard, many models have been
developed with better management proposals for maintaining water quality.
Most of these models require input parameters which are either hardly
available or their measurements are time consuming and expensive. Among
these models, Artificial Neural Network (ANN) models inspired by human's
brain are a better alternative. The objective of this study was to model ground
water quality changes using an optimized artificial neural network model.
Materials and methods: The present study stimulated the groundwater
quality parameters of Zeidoun plain including Sodium Adsorption Ratio
(SAR), Electrical Conductivity (EC), Total Dissolved Solids (TDS), and ANN and
ANN-GA models; the obtained results were ultimately compared with the
measured data. From 2011 to 2018, we gathered the input data for TDS quality
parameter consisting of Na, EC, Ca, Mg, SO, and SAR, for SAR including Na,
TDS, HCo,, Ca and Mg and the quality parameters of EC containing Ca, Mg,
SO,, Na and SAR.

Results: Based on the results, in ANN and ANN-GA models, the highest
accuracy of SAR simulation belonged to the model with sigmoid tangent
function, and in EC simulator model, the highest accuracy in ANN and ANN-GA
models was related to logarithm stimulus functions. Also, in ANN and ANN-GA
models, the highest accuracy of TDS simulation was obtained in the model
with sigmoid tangent stimulus and sigmoid logarithm, respectively. Therefore,
the MAE and RMSE statistics had the minimum and had the maximum value
for the model. In general, according to the obtained results, the accuracy of
ANN-GA model for simulating the groundwater quality parameters of Zeidoun
plain was higher than ANN model.

Conclusion: Accordingly, the use of artificial neural network model along with
genetic algorithm is a good approach to simulating high quality groundwater
quality parameters with out the need for measurement and laboratory work
which are time-consuming and costly.
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